Dynamics of local pressure-induced cutaneous vasodilation in the human hand.
We recently demonstrated that a pressure-induced vasodilation results from local nonnociceptive stimulation of the skin of the human hand. We aimed to test the hypothesis that this vasodilation was not a short-lived response to a single type of pressure strain, but could be a widely activated and prolonged protective cutaneous response. We studied the dynamics of pressure-induced vasodilation during various ramp changes in local externally applied pressure using laser Doppler flowmetry. Changes from an adjacent control probe were subtracted from pressure-induced local changes. Following an initial transient decrease, continuous 4.4, 5.6, and 11.1 Pa.s(-1) increases of pressure resulted in a secondary increase of blood flow whose amplitude was maximal for 11.1 Pa.s(-1) (22.9 +/- 12.6% above baseline) (mean +/- SEM). The increase in flow was not noted at 16.7 Pa.s(-1). If the 16.7 Pa.s(-1) ramp pressure increase was interrupted at min 2 or 4, a prolonged vasodilation response was found, but not if it was stopped at min 8. When the 16.7 Pa.s(-1) increasing pressure was returned to zero after 4 min of pressure increase (-8.1 +/- 8.9% before pressure removal), vasodilation occurred and reached a maximum of 26.0 +/- 9.6% at 7 min after removal of pressure (P < 0.05 from baseline). Pressure-induced vasodilation is a slow-responding and transient adaptive phenomenon, initiated by a wide range of pressure changes below the range of noxious stimulation. We propose that this response is a protective mechanism without which certain pressure-associated lesions may develop.